Cytoplasmic polyhedrosis viruses (CPVs) have been isolated from a wide range of insects and are classified into 12 types according to the distinctive electrophoreti c profiles of the 10 dsRNA genome segments (Payne & Rivers, 1976) . Bombyx mori CPV (BmCPV) belongs to CPV type 1, infects the midgut epithelium of the silkworm B. mori, and produces polyhedra at the final stage of infection. BmCPV strain H produces virion-containing polyhedra in the cytoplasm, whereas the mutant strain A produces polyhedra in the nucleus that do not contain virus particles (Hukuhara & Yamaguchi, 1973; Kawase & Yamaguchi, 1974) . In a previous study, we examined the polyhedron protein (polyhedrin) of strain A and compared it with that of strain H (Mori et al., 1987) . We have found that the M~ of strain A polyhedrin is slightly higher than that of strain H. Partial amino acid sequences of these two polyhedrins indicate that a histidine residue of strain H is replaced by a tyrosine residue in strain A. The carboxy-terminal sequence of strain A polyhedrin is Leu-Leu-Val, whereas that of strain H could not be determined by :the same method, suggesting that the carboxy-terminal sequences are also different. In an attempt to elucidate the mechanism of intracellular localization of polyhedrin, we determined the complete nucleotide sequenc e of cDNAs of the polyhedrin genes from these two strains. During the preparation of this manuscript, the complete nucleotide sequence of the smallest segment of strain H was reported (Arella et al., 1988) . Non-occluded virus particles of BmCPV strains A and H propagated in the cytoplasm of midgut epithelial ceils were purified (Hayashi & Bird, 1970) . Double-stranded RNA was extracted from the virus suspension with phenol saturated with 5 mM-Tris-HC1 pH 7.8, 0-1 mM-EDTA. The smallest of the 10 genome segments (S10) was isolated by electrophoresis in a low melting point agarose gel and used for cDNA cloning. The dsRNA was converted to dsDNA essentially as described for human reovirus (Cashdollar et al., 1982) with slight modifications. The cDNA was transcribed by priming with synthetic 15 residue oligonucleotides which correspond to the Y-terminal sequences of both strands of S10 (5' AGTAAAAGTCAGTAT-OH and 5' GGCTAACGGTCAGTC-OH) determined by Kuchino et al. (1982) . Nucleotide sequences of the cDNA inserts of clones of strains A and H were determined by the M13 dideoxynucleotide chain termination method.
The S 10 segment from each strain was 944 bp long. The polyhedrin-coding regions of strains A and H were 756 bp and 744 bp long, respectively, and encoded proteins of Mr 29K (strain A) and 28.5K (strain H). The predicted amino acid sequence for strain H was identical to that described previously by Arella et al. (1988) , although five transition substitutions were found at nucleotides 344, 422, 539, 551 and 746. When the sequence of strain A was compared with that of strain H, an additional four substitutions were found at positions 167, 342, 416 and 785 (Fig.  1) . The predicted amino acid sequences of strains A and H are in agreement with the partial amino acid sequences previously determined (Mori et al., 1987) . A transition mutation at nucleotide 342 resulted in the replacement of the histidine residue at amino acid position 101 in strain H by tyrosine in strain A. Another transition mutation (TGA--,CGA) at the termination codon of strain H caused the addition of four amino acid residues (Arg-Leu-Leu-Val) to the carboxy terminus of strain A polyhedrin.
We then predicted the conformations of these proteins, using computer-assisted Chou & Fasman analysis (Chou & Fasman, 1978) , to see whether any change is induced by the mutations described above. Polyhedrins of both strains H and A exhibited 12~o s-helix and 34~ fl-sheet. There were no predicted changes in secondary structure due to the replacement of His 101 by Tyr. However, in strain A polyhedrin, the addition of the four amino acid residues at the carboxy terminus resulted in the formation of an additional c~-helix. Therefore, a single nucleotide substitution at the termination codon dramatically altered the predicted conformation of the polyhedrin in the vicinity of the mutation.
The nuclear and cytoplasmic compartments of eukaryotic cells contain discrete sets of proteins, but little is known about how the cell recognizes and sorts nuclear and cytoplasmic proteins. Selective transport and specific signal sequences seem to be responsible for nuclear localization of large proteins. For example, the nuclear transport signal most precisely defined so far is that of the simian virus 40 large T antigen (a tetramer of a subunit of Mr 90K) (Kalderon et al., 1984a, b; Lanford & Butel, 1984) . Tracts of basic amino acid residues appear to be important to its nuclear transport. On the other hand, many observations indicate diffusion of small The hydrophobic residues are boxed, the hydrophilic residues circled, and the basic residues shaded.
proteins (Mr less than 60K) into nuclei (Dingwall & Laskey, 1986) . Therefore, the nuclear localization of strain A polyhedrin (Mr 29K) may be accounted for by passive diffusion into and selective retention in the nucleus. The carboxy-terminal sequence of strain A polyhedrin revealed a considerable similarity to the conserved amino acid sequence of the D N A -b i n d i n g domain of many DNA-binding proteins (Almendral et al., 1987) and also to a portion of cAMP-dependent protein kinase (Shoji et al., 1981) (Fig. 2a) . A short s-helix structure, which has been predicted from the consensus sequence of DNA-binding proteins, was predicted at the carboxy-terminal region of strain A polyhedrin (Fig. 2a) . The distribution and type of amino acids found in the s-helix of strain A polyhedrin also resemble those of DNA-binding proteins (Fig. 2b) . The basic residues (Arg and/or Lys) are located on the proximal side of the conserved a-helices, and their side chains could be positioned so that their positive charges interact with the backbone phosphates of a DNA helix. Moreover, the highly conserved residues, Gly 241 and Va1242, are also found in the fl-turn region adjacent to the conserved a-helix of strain A polyhedrin (Fig. 2a) .
The amino acid sequence of the catalytic subunit of cAMP-dependent protein kinase shows no obvious similarity to the 'nuclear location sequence' so far proposed (Shoji et al., 1981) . Because its subunit (Mr 40"6K) is small enough to diffuse passively through nuclear pores, the nuclear accumulation of the subunit may be due to retention in the nucleus. A fl-turn followed by an a-helix was also predicted at the region of the catalytic subunit (Fig. 2a) , and the distribution of amino acids resembles those of other proteins (Fig. 2b) . Therefore, nuclear accumulation of strain A polyhedrin and cAMP-dependent protein kinase could be accounted for by passive diffusion followed by selective retention by some mechanism such as binding to DNA. The influence, if any, of the amino acid substitution at position 101 (His~Tyr) on the localization of polyhedrin remains to be seen. Further work is in progress to elucidate the molecular basis of the nuclear accumulation of strain A polyhedrin using a baculovirus expression vector system. We thank Drs Yasuhiro Furuichi and Hideo InDue for advice and encouragement, and Dr Ken-ichi Higo for critical reading of the manuscript.
